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  Sa → ∗   Sa + Sb → ∗

Sa + Sa → ∗  
ÆÂkSkr
aj = cjXa(t)   aj = cjXa(t)Xb(t)












X(t)← X(t) + νj
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P[Tj(t) ∈ [t, t + dt] |X(t)] = aj(X(t), t) dt.
t rLl5l~³{llvijkrg2rLvkI¶rl"²k+³i²{Ã³Y}kQkY}k=rLj i{|i¿rvg²r
P[{Tj(t), Tk(t)} ∈
[t, t + dt] |X(t)] = aj(X(t), t)ak(X(t), t) (dt)























  ξ ∼ Exp(1)
³¾













ξjk ∼ Exp(1)  
Æ0»rg























j ∈ {1, ..,M}




































f(x + νj)aj(x, t)− aj(x, t)f(x).











aj(x− νj , t)P[X(t)− νj = x]−


























































































































f(x + νj)aj(x, t)− aj(x, t)f(x).
f-gikÃ}²%QSr0²¾°|³kÆ = ÕÂg²ij&  oj SvZ°1?L³kIilÂrv rvgikÃgikj²Gj&SlFrk-k=2r³S*S 
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g1(τ |t) = 0
¹ Ò l¿i4l





(τ) = ν2 a2(X(τ), τ)
=
75?
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(t+, g1(τ+|t) − ξ1)
²\Qk*Yl~kI½7}krOk°2³²rvkrvgk*k°kSr¡r³jk
s ∈ [τ−, τ+]
2r Æ0gig
g(s|t)− ξ1 = 0
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m6Y¹ vkI¶r³S iQklv³r¼{ 2rk=5iZ{ −1 ? l~r²rvkÃgik
R1
k c1−−→ rkj a1 = c1 · k c1 = 0.025 ν1   = 0    0   5?
R2
rvkj c2−−→ ∅ a2 = c2 · rvkj c2 = 0.25 ν2   =  0      5?
R3
rvkj c3−−→ rvkjdÖ k a3 = c3 · rvkj c3 = 1.0 ν3   =Ð   0   5?
R4
kGÖ¿lFrv c4−−→  °|vl  a4 = c4 · k · l~rv c4 = 7.5 · 10−6 ν4   =?    0   0<?
R5
rvkj c5−−→ rvkjdÖ¿lFrv a5 = c5 · rvkj c5 = 1000 ν5   =?      0<?
R6
lFrv c6−−→ ∅ a6 = c6 · lFrv c6 = 1.99 ν6   =?       0?
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fully stochastic  
hybrid S={1,2,3,4}
hybrid S={1,2,3}  
hybrid S={1,2}    
hybrid S={1,3}    
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a1 = 5 a2 = 5 a3 = 20
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fully stochastic  
25 days post-infection

















fully stochastic  
100 days post-infection


















fully stochastic  
50 days post-infection

















fully stochastic  
150 days post-infection

















fully stochastic  
75 days post-infection
















fully stochastic  
200 days post-infection
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¶ìZó R5 ã R6 û 
























S = {1, 2, 3, 4}
¹-ÄWkk
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 = 0I?Â²:= 0 0?L¾





















hybrid S={1,2,3} (dt=0.001 day)
fully stochastic              
200 days post-infection















hybrid S={1,2}  
fully stochastic
200 days post-infection















hybrid S={1,3}  
fully stochastic
200 days post-infection
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P[Nk(t + ∆t)−Nk(t) = 1
²



















f : NN → R
Æ+kir²












































P[X(t) = x− νj ]aj(x− νj , t)− aj(x, t)P[X(t) = x].

















































f(X(t) + νj)aj(X(t), t)− aj(X(t), t)f(X(t))
ßß
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aj(x, t)P[X(t) ∈ dx]























f1, . . . , fM
′
: R+ → R+
Æ0»rg´³|°kl~k
(f j)−1(y) =
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ξj ≥ (f j)−1(fM ′(ξM ′))
]
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S = {1, 2, 3, 4}
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gσ(τ |t) = c1 ·
Sk
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